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Appendiceal Inversion: a Diagnostic
and Therapeutic Dilemma
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ABSTRACT
Appendiceal inversion is an uncommon entity that pre-
sents a diagnostic dilemma for the gastroenterologist or
surgeon. We present 2 cases that illustrate scenarios that
may be encountered during colonoscopy. A discussion of
the literature on this subject is also presented. An im-
proved awareness of this condition will assist the endos-
copist in the identification of this finding and direct the
appropriate expectant management.
Key Words: Appendix, Colonoscopy, Appendiceal neo-
plasm.
INTRODUCTION
Discovery of appendiceal inversion during colonoscopy is
relatively unusual. This finding is often mistaken for other
pathologic processes. Whether as a result of intussuscep-
tion,1 “dunking” during routine appendectomy (Figure
1), or even as a described technique to perform an ap-
pendectomy without transection,2 the end result remains
the same—additional tissue in the cecal base. Unfortu-
nately, these lesions mimic a neoplastic process both
radiologically and endoscopically, and even routine bi-
opsy or attempted “polypectomy” may result in perfora-
tion or bleeding requiring urgent surgical exploration. We
describe 2 cases of appendiceal inversion found during
colonoscopy, and review the potential causes, clinical
manifestations, and treatment options.
CASE REPORTS
Case 1
A fifty-year-old female was referred to our service after the
discovery on colonoscopy of a 1-cm pedunculated polyp
arising from the appendiceal orifice. The patient had a his-
tory of previous appendectomy and was undergoing the
colonoscopy as a screening procedure. She had a family
history of colon cancer. The gastroenterologist was uncom-
fortable performing a polypectomy, and the patient was
referred for possible colectomy. After further discussion, the
patient elected to undergo a second attempt at colonoscopy
with possible polypectomy. The polypoid lesion was visu-
alized and did look suspiciously like an adenoma (Figure
2). A snare polypectomy was performed after submucosal
injection of saline at the polyp’s base. It was clear that the
entire polyp stalk was not removed during the procedure
(Figure 3). The stalk was cauterized, and the 1-cm specimen
was sent for pathologic examination. The patient did well
after the colonoscopy and returned for follow-up without
complications. The pathology tests revealed that the speci-
men was consistent with an inverted appendiceal stump.
Case 2
Our second case is that of a 52-year-old male with a
1.2-cm polyp arising from the appendiceal orifice and
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CASE REPORTdiscovered during routine colonoscopy. The patient had a
history of appendectomy in the 1970s. He underwent a
snare polypectomy without complication.
Histopathologic examination of both cases revealed the
reversed pattern of the normal appendix (Figure 4). The
surface was lined by normal colonic type mucosa with
prominent lymphoid follicles. The underlying muscularis
propria was disorganized and hypertrophic with a prom-
inent neurogenic component (Figure 5). Fibrosis and
intervening adipose tissue were seen at the center.
Neither of the above patients had symptoms attributable
to carcinoma. Both colonoscopies were performed as
screening procedures.
Figure 1. Appendiceal inversion procedure. After the base of the
appendix (A) is ligated (B) and cut, a seromuscular purse-string
suture (C) or a “Z” stitch (D) is placed around the stump. The
appendiceal stump is then buried and the suture is tied (E).
When the stump is inverted in the lumen of the intestine, it
appears as a polypoid lesion entirely covered by mucosa (F).
Figure 2. Endoscopic photograph depicting the polypoid ap-
pearance of the appendiceal orifice.
Figure 3. Endoscopic photograph depicting the remaining
“stalk” after attempted snare polypectomy.
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Polypoid lesions involving the appendiceal lumen and
orifice can be problematic. They can be difficult to remove
completely using endoscopic techniques. This is com-
pounded by the increased risk of perforating the adjacent
thin-walled cecum. Previous reports address the concern
for incomplete removal of these lesions. Less than 250
reports are available in the literature describing invasive
adenocarcinoma or adenocarcinoma in situ arising from
these uncommon lesions.3–5 Other reports describe ap-
pendiceal endometriosis, juvenile polyps, adenomatous
polyps, and simple appendiceal inversion.6–11 Despite the
low incidence of these lesions, the available evidence
suggests they cannot be ignored and should not be man-
aged like colonic polyps.
Several reports in the literature describe appendiceal
inversion as having an appearance similar to that of a
neoplastic polyp.8–10 This is seen in patients who have
undergone previous appendectomy and patients who
have appendiceal intussusception. Intussusception of
the appendix is rare in the general population, but it is
reported to occur more frequently in patients with cys-
tic fibrosis.8 Patients who have undergone appendec-
tomy via the ligation-inversion method appear to be
more likely to have an abnormal-appearing appendiceal
orifice endoscopically.12,13 This is not unexpected and is
more likely to occur when a long appendiceal stump is left
behind.
An appendiceal inversion may appear on endoscopy to be
a polypoid area covered with normal mucosa or with
granulation tissue. It may also resemble an adenomatous
polyp. Two recent reports describe 3 cases of visualization
of an inverted appendiceal stump on CT colonography.9,10
Both centers describe having difficulty differentiating the
stump from an adenomatous polyp. In all 3 cases, patients
went on to have a completion colonoscopy, and the
diagnosis was made by gross findings and simple biopsy
in 2 patients and “polypectomy” in 1 patient. A subse-
quent letter to the editor written to comment on one of the
reports pointed out that evaluation of 2D colonographic
images can provide additional information on the makeup
of a polyp.14 The author stated that true polyps have a
typical radiographic appearance and that this can assist in
their differentiation from lesions such as appendiceal in-
version or lipomas.
The obvious dangers in performing a “polypectomy” of
an appendiceal inversion are related to bleeding and
perforation. In the case of a patient who has undergone
previous appendectomy, the appendiceal lumen will in
all likelihood be fibrosed. The risk of perforation would
be theoretically low in this individual, although the true
rate of this complication is unknown in this particular
scenario. If the appendiceal lumen is patent, such as
would be seen in someone with an appendiceal intus-
susception, then a leak from the polypectomy site
would be likely. Bleeding would certainly be more
likely to occur from division of an appendix with a
patent blood supply. A simple biopsy, ensuring ade-
Figure 4. Inverted appendiceal stump lined by colonic type
mucosa with prominent lymphoid follicles. The underlying mus-
cularis propria appears hypertrophic. (hematoxylin-eosin, orig-
inal magnification 20).
Figure 5. Prominent neurogenic component highlighted by anti
S-100. (Immunohistochemistry using anti-S-100, original magni-
fication 20).
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findings seems to be the most appropriate approach to
ensure that neoplasia is not being overlooked in these
uncommon encounters. It is important to note, how-
ever, that a simple biopsy is helpful in the assessment of
dysplasia or malignancy at the site of the biopsy, but it
may not be fully diagnostic of an appendiceal stump
because both appendix and colon have a similar mu-
cosal lining. If one combines this evaluation with CT
colonography, then it is unlikely that any neoplasia will
be missed. In a situation where the diagnosis of appen-
diceal inversion cannot be confirmed or refuted, and
neoplasia is a concern, then a formal resection would
seem to be the best alternative given the previously
documented nature of appendiceal adenomas.
CONCLUSION
Inversion of the appendiceal base is an expected occur-
rence after inversion- ligation appendectomy. This proce-
dure is being performed less commonly today with the
advent of laparoscopic appendectomy. Appendiceal in-
version can occur after appendectomy by any method.
Endoscopists should be aware of this entity as well as its
endoscopic appearance. It should also be noted that this
finding may be encountered in barium enema and con-
trast computed tomographic investigations. Improved
awareness of this finding may lead to the avoidance of
unnecessary interventions.
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